Abstract-Metrological traceability to an international reference, the International System of Units (SI) if possible, is important for the reliability of measurements. The international traceability system under the Metre Convention is briefly introduced. The simplest way to secure metrological traceability in chemical analyses is to utilise certified reference materials (CRMs) for calibration and validation. Finally, as examples of CRMs, NMIJ ones are described.
INTRODUCTION
In a blueprint design of some manufacturing product for example, serious confusion might be caused if it is not clear whether the length of a part of the product is in the inch unit or the centimetre one. Moreover, even if the unit is clear, measurements for production become inappropriate when a measurement scale used is incorrect. In order to avoid such a type of confusion, metrological traceability to an agreed ultimate international reference is required; under the Metre Convention it should be the International System of Units (SI) (http://www.bipm.org/en/measurementunits/) as far as possible. Metrological traceability to SI or other international references is so important to secure the reliability of measurements. In particular in chemical analyses, the simplest way to secure metrological traceability is to utilise suitable certified reference materials (CRMs).
METROLOGICAL STANDARDS
The National Metrology Institute of Japan (NMIJ) (https:// www.nmij.jp/english/) takes a role to supply primary standards, which become the sources of metrological traceability, as one of national metrology institutes (NMIs) as well as the National Institute of Standards and Technology (NIST) in USA and the National Physical Laboratory of India (NPLI). NMIJ supplies various metrological standards under the CIPM (the International Committee for Weights and Measures)-MRA (the Mutual Recognition Arrangement) based on the Metre Convention, in which the three basic requirements of the establishment of a management system, the participation in international comparisons and the acceptance of technical peer reviews should be fulfilled. One of the important routes for dissemination of NMIJ metrological standards is a metrological traceability chain of the calibration system called the Japan Calibration Service System (JCSS) (http://www.nite.go.jp/en/iajapan/jcss/ index.html). Moreover, in the chemical metrology field NMIJ has produced many CRMs based on NMIJ's management system in compliance with both ISO GUIDE 34:2009 and ISO/IEC 17025:2005, and has supplied them to not only Japanese customers but also all over the world. NMIJ has participated in many CIPM international comparisons together with NIST, NPLI and so on. The international traceability system based on the CIPM-MRA in which NMI's certificates can be accepted by the other member NMIs is illustrated in Fig. 1 . The information of NMIs' capabilities, i.e., Calibration and Measurement Capabilities (CMCs) under the CIPM-MRA, is available from the BIPM (the International Bureau of Weights and Measures) key comparison database (http://kcdb.bipm.org/).
The calibration solutions and the high-purity substances are essential for almost all quantitative chemical analyses.
On the other hand, I would like to emphasise that validation by using a matrix CRM whose composition is similar to that of a measurement sample is important for reliability of the measurement result, because loss of analyte and contamination in pre-treatment process and also measurement interferences in instrumental detection are possible in most analyses. 
NMIJ CRMs
NMIJ has produced many CRMs traceable to SI in the various fields (https://www.nmij.jp/english/service/C/) to be used for the purpose of calibration or validation. As an example, I introduce NMIJ CRMs used for inorganic analyses. Though the inorganic standard solutions (metals, non-metal ions, and pH) are supplied only to CERI (the Chemicals Evaluation and Research Institute, Japan) designated as the JCSS chemical calibration laboratory of the first hierarchy and also supplied to overseas NMIs, those kinds of CRMs traceable to NMIJ through JCSS are commercially available from accredited producers (e.g., Wako Pure Chemical Industries, Ltd., Tokyo and Kanto Chemical Co., Inc., Tokyo) even in the outside of Japan. In the field of industrial material CRMs, NMIJ has distributed high-purity inorganic substances (acids, bases, oxidants, reductants, salts, and so on) (Fig. 2) , advanced ceramics, RoHS-Directive related plastics (Figs. 3 and 4) and Pb-free solders, an isotope standard solution, electrolytic conductivity standard solutions, ironbase alloys and bioethanol. In the field of food, NMIJ has distributed the brown rices for radioactive Cs analysis, the brown rice flours (and the white rice flours) for analysis of trace elements and arsenic species, the fish tissues for analysis of trace elements and species, the seaweed powder for analysis of trace elements and arsenic species, the tea leaf powder for trace element analysis, the soybean powder for trace element analysis, and the milk powder for trace element analysis. In the field of environmental materials, NMIJ has distributed the seawaters for nutrients analysis, the river waters for trace element analysis, the marine sediment for trace element analysis, the lake sediment for trace element analysis, the tunnel dust for toxic element analysis, the tap water for trace element analysis, and the arsenic species standard solutions. To determine the certified values of NMIJ CRMs, more than one method were always used, unless the primary methods of measurement (e.g., titrimetry, gravimetry, coulometry and isotope-dilution mass spectrometry) [1] were employed. 
CONCLUSION
To enhance the reliability of measurement results, I hope the recognition about importance of metrological traceability is shared more widely and that more CRMs come to be utilised. Finally, please see the instruction on the NMIJ website in order to purchase NMIJ CRMs.
